Consider a large aperture linear array which is detecting coherent radiation from a source. Suppose that the array is processed as a string of subarrays consisting of adjacent sensors. Assume that the signal is a plane wave whose coherence distance is of the order of the subarray lengths. There is a systematic difference among the subarray bearing estimates due to parallax. A statistical method for using the parallax effect to estimate range is presented. Approximate expressions for the variance and bias of the estimator are derived under the assumption that the gain of each subarray is large. These theoretical results are compared with values obtained using artificial data for several pararaeter values. PACS numbers: 43.60.Gk, 43.60.Cg If the coherence distance of the noise is less than xj. t-x•, then •j and •.t are uncorrelated. Let x o denote the source's coordinate on the array FIG. 2. Equally spaces subarrays. 1229
INTRODUCTION
Consider a horizontal linear array of sensors which is detecting coherent radiation from a source. If the medium is horizontally homogeneous, then the received signal is a cylindrical wave plus noise. The maximum-likelihood estimator of range assuming a cylindrical wave plus Gaussian noise has been studied by Hahn i and Carter? The variance of the estimator due to additive noise is proportional to R4L '4, where R is the range and L is the array length. 3 Inhomogeneities in the medium near the array distort the wave curvature, increasing the variance. Random variation of sound velocity results in a loss of signal coherence which also increases variance. 4 When R is large, moreover, the curvature is almost impossible to measure.
There is another method for estimating the range to a distant source using a large aperture array. This approach makes use of the parallax effect. Suppose that the array is processed as a string of subarrays consisting of adjacent sensors. If each subarray gain is sufficiently large to resolve the source, then there will be a systematic measurable difference among the bea•ing estimates due to parallax.
For the parallax method we need only assume that the received signal is a plane wave whose coherence distance is of the order of the subarray lengths. In other words, the signal must appear as a coherent plane wave to the subarrays, but not to the whole array. This assump-
jth SUi]ARRA¾ Broadside souroe,
•SOURCoe tion about the signal is weaker than those made in the previously cited papers on focused arrays.
The range estimator using subarrays is presented in the next section. The method and its statistical properties also apply to a configuration of subarrays that cannot be connected together as a whole.
I. PARALLAX RANGE ESTIMATION

Suppose that the array consists of a line of J linear
subarrays. An array of M=JM• sensors can be electronically processed as J subarrays of M r adjacent sensors. Assume that the signal at each subarray is a plane wave plus Gaussian noise with a signal-tonoise ratio denoted p, and we know the sign of the source bearing. To simplify a comparison with the statistical results obtained from the cylindrical model, assume that the medium is horizontally homogeneous and the wave is narrow band with center frequency f and Mt =M/ff for each j (Fig. 2) 
